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PREFACE 


This  report  has  been  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  1 Investi- 
gations. Copies  of  these  guidelines  may  be  obtained  from  the  Office  of 
Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a Phase  I 
investigation  is  to  identify  expeditiously  those  dams  which  may  pose 
hazards  to  human  life  or  property.  The  assessment  of  the  general  condition 
of  the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a Phase  I investigation;  however,  the  investigation 
is  intended  to  identify  any  need  for  such  studies. 


In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection, 
such  action,  while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 


It  is  important  to  note  that  the  condition  of  a dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and 
is  evoluntionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition  of 
the  dam  at  some  point  in  the  future.  Only  through  frequent  inspections 
can  unsafe  conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 


Phase  I Inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.  The  spillway  design  flood  provides  a measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage  potentials — 
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Based  on  the  visual  inspection,  past  performance  and  the  available 
engineering  data,  the  dam  and  its  appurtenant  structures  appear  to  be  in 
good  condition. 


The  spillway  and  available  storage  have  the  capacity  for  passing  47 
percent  of  the  PMF.  Because  the  dam  is  not  a "High"  hazard  and  because 
1/2  PMF  will  not  cause  failure,  the  spillway,  while  inadequate,  is  not 
considered  to  be  seriously  Inadequate. 


The  following  recommendations  are  made  for  Implementation  by  the  owner 


The  stem  on  the  drawdown  sluice  gate  should  be  repaired 
immediately  and  this  gate  should  be  operated  on  a semi-annual 
basis. 


2.  The  end  of  the  spillway  slab  should  be  protected  against 
undermining. 


3.  The  wet  area  adjacent  to  the  spillway  should  be  properly 
drained  and  closely  observed. 


The  brush  on  the  embankment  should  be  removed  and  a 
maintenance  schedule  for  control  of  weeds  on  the  embankment 
slope  should  be  established. 


A formal  surveillance  and  downstream  warning  system  should  be 
developed  to  be  used  during  periods  of  high  or  prolonged 
precipitation. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


MEMORIAL  LAKE  DAM 


NDI-ID  NO.  PA-00603 
DER-ID  NO.  38-80 


SECTION  1 - PROJECT  INFORMATION 


1.1  GENERAL 


Authorit 


The  Dam  Inspection  Act,  Public  Law  92-367,  authorised  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  Initiate  a 
program  of  Inspections  of  dams  throughout  the  United  States. 


The  purpose  is  to  determine  If  the  dam  constitutes  a hazard  to 
human  life  and  property. 


1.2  DESCRIPTION  OF  PROJECT 


mrtenancea 


Note:  Project  datum  for  this  dam  is  305  feet  less  than  the 
mean  sea  level  datum  shown  on  the  U.S.G.S.  Quadrangle.  Add 
305  feet  to  all  engineering  drawings  to  obtain  M.S.L.  datum 
used  in  this  report. 


Memorial  Lake  Dam  was  constructed  in  1945  as  a recreational 
facility  for  the  Indiantown  Gap  Military  Reservation.  The  760  foot  long 
rolled  earthflll  embankment  has  a maximum  fill  height  of  37  feet  above 
the  original  streambed.  Reference  is  made  to  Appendix  F,  Plates  III  and 
IV,  for  a general  plan  and  typical  section.  A cutoff  trench  was  exca- 
vated alcug  the  centerline  of  the  dam  and  a concrete  cutoff  wall  was 
placed  in  this  trench.  A 110  foot  long  ogee  spillway  was  excavated  in 
the  left  abutdkent.  It  has  a weir  crest  elevation  of  430.0,  which  is  8 
feet  below  the  top  of  dam.  The  ogee  discharges  the  water  to  an  eight 
foot  deep  stilling  basin.  A control  tower  is  located  12.5  feet  upstream 
from  the  centerline  dam.  Flow  through  the  48- inch  conduit  is  controlled 
inside  the  tower  by  a 48-inch  sluice  gate  or  by  a gated  weir  also  located 
inside  the  tower  and  near  normal  pool  elevation..-- 


i 
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B.  Location:  East  Hanover  Township,  Lebanon  County,  PA 

U.S.G.S.  Quadrangle,  Indiantown  Gap,  PA 
Latitude  40*-25.1',  Longitude  76°-35.4' 
(Appendix  F,  Plates  I and  II) 


c. 

Size  Classification: 

Intermediate  (37  feet  high,  2,575 
acre-feet) 

D. 

Hazard  Classification: 

Significant  (See  Section  3.1.E) 

E. 

Ownership: 

Commonwealth  of  Pennsylvania 
Department  of  Military  Affairs 

Armory  Board 
Annville,  PA  17003 

The  control  and  maintenance  of  the  lake  and  surroundings  are 
relinquished  to  PennDER  as  a State  Park  and  belong  to: 

Department  of  Environmental  Resources 
Bureau  of  Operations 
Room  213,  Evangelical  Press  Building 
Harrisburg,  PA  17120 

Ownership  and  responsibility  of  maintenance  of  the  dam  will  be 
transferred  in  the  near  future  to  PennDER. 

F.  Purpose:  Recreation  (fishing,  boating  and 

picnicking). 

G.  Design  and  Construction  History 

The  dam  and  appurtenant  structures  were  designed  by  Gannett, 
Fleming,  Corddry  and  Carpenter,  Harrisburg,  Pennsylvania,  for  the  Depart- 
ment of  Properties  and  Supplies.  A permit  for  construction  was  issued 
on  September  12,  1945,  although  construction  started  prior  to  June  27, 
1945.  The  name  of  the  contractor  was  not  in  the  files  and  construction 
of  the  dam  was  completed  in  June,  1946. 

H.  Normal  Operating  Procedures 

The  lake,  boat  dock  and  picnic  facilities  are  relinquished  to 
the  Pennsylvania  Department  of  Environmental  Resources  (PennDER)  and 
used  as  a public  park.  These  facilities  are  maintained  and  supervised 
by  PennDER,  and  a park  maintenance  office  is  located  within  the  Military 
Reservation.  The  weir,  inside  the  tower,  is  frequently  operated  to 
maintain  a pool  level  at  the  desired  elevation.  The  embankment  and 
appurtenant  structures  are,  however,  still  maintained  by  the  Department 
of  Military  Affairs  (DMA)  until  the  facilities  are  formally  transferred 
to  PennDER. 


1.3  PERTINENT  DATA 


Note:  All  elevations  are  to  USGS  datum  (add  305  to  project  datum 
for  USGS  datum). 

A.  Drainage  Area  (square  miles) 

From  files  - 7.5 

Computed  for  this  report  7.87 

Use  7.9 

B.  Discharge  at  Dam  Site  (cubic  feet  per  second) 

See  Appendix  C for  hydraulic  calculations 

Maximum  known  flood,  June  22,  1972,  from  records 
for  the  U.S.G.S.  gaging  station  which  is  located 
2.0  miles  downstream  from  dam  (peak  Inflow)  3,300 

Outlet  works  low  pool  outlet  at  pool  Elev.  407  150 

Outlet  works  at  pool  level  Elev.  430  (spillway 

crest)  380 

Warm  water  outlet  None 

Spillway  capacity  at  pool  Elev.  438  (top  of  dam)  7,300 

C.  Elevation 

Top  of  dam  438 

Low  point  in  dam  437.7 

Spillway  crest  430 

Upstream  portal  invert  (48-inch  cast  iron  pipe)  402 

Downstream  portal  invert  (48-inch  cast  iron  pipe)  401 

Streambed  at  centerline  of  dam,  about  401 

D.  Reservoir  (feet) 

Length  of  normal  pool  4,000 

Length  of  maximum  pool  4,300 


Storage  (acre-feet) 

Spillway  crest  (Elev.  430)  1,680 

Top  of  dam  (Elev.  438)  from  HEC-1  2,575 

Reservoir  Surface  (acres) 

Top  of  dam  (Elev.  438)  133 

Spillway  crest  (Elev.  430)  87 


Dam  (Refer  to  Appendix  F,  Plates  III  and  IV) 

Type:  Rolled  impervious  fill  embankment. 

Length:  760  feet. 

Height:  37  feet  above  streambed. 

Top  Width:  15  feet. 

Breast  Elevation:  133  (project  datum);  438  (U.S.G.S.  datum) 

Side  Slopes:  Upstream  - 2H  to  IV  with  18- inch  stone  facing. 

Downstream  - 2H  to  IV  with  stone  facing  varying 
from  12  inches  to  18  inches. 

Cutoff  Trench:  On  centerline  dam  to  top  of  rock.  Bottom  width 
20  feet,  side  slopes  1H  to  IV. 

Core  Wall:  On  centerline  of  trench,  three  feet  into  rock  and 
extending  to  varying  heights  (see  Section  2.2). 

Grouting*  None. 

Filters:  Downstream  stone  toe  drain  to  elevation  410. 

Outlet  Facilities 

A reinforced  concrete,  three-compartment,  control  tower  is 
located  about  ten  feet  upstream  from  the  centerline  of  the 
dam.  The  larger  of  the  three  compartments  receives  water  from 
the  reservoir  via  a 47  foot  long,  48-inch  diameter  cast  iron 
pipe  controlled  by  a 48- inch  gate  in  the  tower.  This  tower 
compartment  is  drained  by  a 87  foot  long,  48-inch  cast  iron 
pipe  extending  to  the  downstream  toe  of  the  embankment. 


The  control  tower  also  makes  provision  for  maintaining  the 
lake  level  by  spilling  bottom  water  over  a weir  Instead  of 
allowing  surface  water  to  pass  over  the  spillway.  This  is 
done  by  inserting  a 24-inch  by  48-inch  tee  in  the  48-inch  pipe 
just  upstream  from  the  control  tower.  The  uncontrolled  24- 
inch  pipe  runs  from  the  tee  to  the  second  compartment  in  the 
tower.  At  the  top  of  the  second  compartment,  water  flows  over 
a 4-foot  wide,  adjustable  weir  ple-e  into  a third  compartment 
which  is  drained  by  a low-level  6-inch  by  24-inch  opening 
leading  into  the  first  compartment  mentioned  above.  The  top 
of  the  weir  plate  can  be  adjusted  between  project  elevation 
123.5  and  project  elevation  126.25. 


Spillway 

Type:  Uncontrolled  ogee  weir  (see  Plate  III,  Appendix  C). 


Length  of  weir:  A total  effective  length  of  about  107  feet. 

It  is  divided  into  three  bays  by  two  17-inch  wide  bridge 
piers.  In  addition,  the  two  outer  walls  have  a 1H  to  12V 
batter. 

Crest  elevation:  125.0  project  datum,  or  430.0  mean  sea  level 
datum. 

Upstream  channel:  The  channel  upstream  from  the  weir  is  about 
120  feet  wide  and  100  feet  long.  It  is  about  four  feet  deep 
at  normal  pool  level.  With  the  exception  of  a 25-foot  wide 
concrete  apron,  it  is  unlined  excavation  in  rock. 


SECTION  2 - ENGINEERING  DATA 


2 . 1  DESIGN 


Hydrology  and  Hydraulics 


The  files  of  PennDER  did  not  contain  any  design  calculations 
for  the  hydrology  or  hydraulics  for  these  faciliites.  A check  with  the 
designer  revealed  that  the  design  analysis  is  not  available. 


B.  Embankment 


The  data  search  did  not  find  any  design  criteria  or  analyses 
The  existing  data  and  design  drawings  are  presented  in  Appendix  F. 

C.  Appurtenant  Structures 


The  available  data  for  the  appurtenant  structures  are  limited 
to  the  design  construction  drawings. 


2.2  CONSTRUCTION 


Construction  data  is  limited  to  a few  progress  reports  by  PennDER 
and  some  construction  photographs.  The  cutoff  trench  was  excavated  to 
hard  shale  and  inspected  by  PennDER  before  the  concrete  of  the  wall 
footer  was  poured.  The  drawings  (Appendix  F,  Plate  IV)  indicate  that 
the  core  wall  was  to  extend  to  2 feet  above  the  original  ground,  but 
because  of  the  poor  material  available  for  the  embankment,  the  plans 
were  changed  as  follows:  "from  Station  0+80  to  Station  5+00  the  top  of 
the  wall  will  be  at  Elevation  109.0,  at  Station  6+00  the  top  of  the  wall 
elevation  will  be  113.4,  at  Station  7+00  the  top  of  the  wall  will  be  at 
Elevation  126.5,  and  at  Station  7+51  the  top  of  the  wall  elevation  will 
be  132.5  to  the  end  of  the  dam  at  Station  7+83". 


Construction  photographs  and  an  inspection  report  indicate  that  the 
bridge  across  the  spillway  was  under  construction  in  April,  1946,  and 
that  the  piers  were  erected  before  the  top  of  the  ogee  section  was 
placed. 


2.3  OPERATION 


No  formal  records  of  operation  are  maintained.  Inspection  reports 
indicate  that  a few  inches  of  settlement  occurred  around  the  right 
seepage  fin  of  the  spillway  in  1950.  This  probably  was  the  result  of 
poor  compaction  around  the  fin.  Seepage  at  the  toe  near  the  right 
spillway  wall  was  noticed  and  is  still  present.  Other  wet  areas  were 
present  along  the  toe,  mostly  caused  by  poor  drainage  in  this  flat  area 
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Since  1963,  the  stem  guide  brackets  on  the  48-inch  sluice  gate  have 
been  loose,  causing  the  stem  to  bend.  The  gate  is  of  the  unseating 
pressure  type  and  is  leaking  slightly. 

In  1969,  a weephole  was  installed  in  the  left  spillway  wall  and  the 
lake  has  been  drawn  down  3 or  4 feet  several  times  (1963  and  1964)  to 
install  boat  docks. 

2.4  EVALUATION 

A.  Availability 

The  available  information  was  obtained  from  the  files  at 

PennDER. 

B.  Adequacy 

1.  Hydrology  and  Hydraulics 

The  available  hydrologic  and  hydraulic  information  was 
not  sufficient  to  evaluate  the  design.  The  permit  application  report 
stated  that  the  spillway  capacity  was  9,960  cfs;  however,  this  was 
before  it  was  decided  to  construct  a bridge,  which  restricted  the  clear 
opening  and  acted  as  an  orifice.  No  permit  approval  for  this  bridge  was 
in  the  files. 


2.  Embankment 


The  available  engineering  data  are  not  adequate  to  eval- 
uate the  design  of  the  dam. 

C.  Operating  Records 


P 


There  are  no  operating  records  to  evaluate  the  operational 
performance  of  these  facilities. 

D.  Post  Construction  Changes 

There  have  been  no  changes  made  to  the  embankment  or  the 
appurtenant  structures  since  the  facilities  were  completed  in  1946. 
However,  the  construction  of  the  vehicular  bridge  across  the  ogee 
section  was  not  Included  in  the  design  drawings. 


I 


I 


SECTION  3 - VISUAL  INSPECT ION 


3.1  FINDINGS 

A.  General 


The  general  appearance  of  the  Memorial  Lake  Dam  la  good.  Some 
maintenance  work,  however,  la  required.  This  lake  la  located  In  Fort 
Indlantown  Gap  Military  Reservation  which  la  owned  by  the  Commonwealth 
of  Pennaylvanla,  Department  of  Military  Affalra.  Mo8t  of  the  area  la 
leased  to  the  Federal  Government,  but  the  Memorial  Lake  and  surroundings 
were  relinquished  to  PennDER  to  be  used  ns  a State  Park.  Although  no 
formal  transfer  took  place,  the  park  Itself  la  maintained  by  PennDER. 
Ownership  is  still  in  the  hands  of  Military  Affairs. 

At  the  time  of  Inspection,  the  pool  level  waa  at  the  top  of 
the  weir  (normal  pool).  Mr.  Robert  Holden,  Park  Foreman,  and  Mr.  Ron 
Hamilton,  a representative  of  PennDER,  Bureau  of  Operations,  accompanied 
the  inapection  team.  The  visual  inspection  check  list  is  contained  in 
Appendix  A of  this  report.  Photographs  taken  during  Inspection  of  the 
installation  are  reproduced  in  Section  E. 

B.  Embankment 


The  upstream  slope  of  the  embankment  has  a loose  stone  facing 
with  some  weeds  and  brush  growth.  The  top  of  the  dam  has  a blacktop 
paving  and  a pedestrian  railing.  The  horizontal  and  vertical  alignment 
of  the  crest  were  good  (see  Appendix  A,  sketch).  The  downstream  slope 
is  also  covered  with  loose  stone,  some  weeds  and  small  brush.  No 
sloughing,  erosion  or  unusual  toe  movements  were  detected.  A wet  area 
was  observed  adjacent  to  the  right  spillway  wall  Just  beyond  the  toe  of 
the  dam. 


C.  Appurtenant  Structures 

The  control  structure  is  located  adjacent  to  the  breast  of  the 
dam  at  the  upstream  side.  The  operator's  platform  has  two  operator 
stands.  One  stand  operates  a control  weir  (4'-0"  x 3'-0")  at  the  top  of 
a baffle  wall  which  controls  pool  levels  between  elevations  123.5  and 
126.25.  The  other  stand  operates  a 48- Inch  unseated  sluice  gate  on  the 
48-lnch  drawdown  pipe.  Some  of  the  guide  brackets  for  the  stem  have 
been  torn  loose  from  the  concrete  and  the  stem  is  seriously  bent  at 
several  places.  The  gate  cannot  be  operated  in  the  present  condition. 

The  conduit  outlet  structure  has  fairly  long  wingwalls  and  a well  defined 
channel. 
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The  spillway,  located  in  the  left  abutment,  has  a concrete 
ogee  section  with  concrete  abutment  walls  and  a stilling  basin  for 
energy  dissipation.  The  approach  to  the  spillway  weir  is  unobstructed 
and  well  channeled  with  an  approach  depth  of  four  feet.  The  weir  and 
walls  are  in  good  condition  except  for  some  spalling.  The  joint  at  the 
abutment  wall  and  weir  show  signs  of  some  deterioration  due  to  constant 
water  erosion.  The  walls  in  the  stilling  basin  have  some  cracks,  but 
these  will  not  affect  the  structural  integrity  of  the  walls.  The  slab 
at  the  end  of  the  basin  has  been  undermined  and  requires  riprap  protection 
Two  piers  on  top  of  the  weir  support  a vehicular  bridge. 


Reservoir  Area 


The  reservoir  is  a State  Park  facility  and  is  used  for  fishing 
boating  and  picnicking.  All  banks  are  flat,  have  well  maintained  grass 
slopes  and  appear  to  be  stable.  The  owner's  representatives  stated  that 
some  sedimentation  is  occurring  in  the  upper  part  of  the  lake.  The 
watershed  area  is  generally  wooded  with  a small  upstream  reservoir 
(Marquette  Lake). 


Downstream  Channel 


The  downstream  channel  is  wide  and  flat,  until  the  stream 
passes  underneath  a park  road  through  two  pipe  arches.  Beyond  this 
road,  the  area  is  lightly  forested  and  flat  for  a length  of  1,700  feet, 
at  which  point  the  stream  passes  underneath  Interstate^  Route  81  through 
an  arch  culvert. 


The  interstate  is  wide  and  well  above  the  height  of  a flood- 
wave.  It  is  expected  that  no  further  downstream  damage  would  occur  if 
the  dam  would  fall  due  to  overtopping.  Due  to  the  high  economical  loss 
to  this  heavily  used  public  facility,  the  hazard  category  for  Memorial 
Lake  Dam  is  considered  to  be  "Significant". 


3.2  EVALUATION 


The  visual  Inspection  indicates  that  the  embankment  is  in  good 
condition.  Weed  and  brush  growth  should  be  controlled.  The  non-operative 
condition  of  the  drawdown  sluice  gate  should  be  attended  to. 


SECTION  4 - OPERATIONAL  PROCEDURES 


4.1  PROCEDURE 


This  reservoir  is  used  for  recreation  and  the  pool  level  is  normally 
maintained  at  spillway  crest  elevation.  Excess  inflow  discharges  over 
the  spillway. 

4 . 2  MAINTENANCE  OF  DAM 


Due  to  the  present  transition  period  in  ownership,  the  maintenance 
procedures  of  the  embankment  are  not  well  defined.  The  embankment  is  in 
good  condition  except  that  weed  and  brush  control  should  be  taken  care 
of. 


4.3  MAINTENANCE  OF  OPERATING  FACILITIES 


The  non-operable  condition  of  the  drawdown  sluice  gate  has  existed 
for  many  years.  The  owners  have  been  aware  of  the  condition  since  1963. 

4.4  WARNING  SYSTEM 


At  present,  no  formal  surveillance  and  downstream  warning  system 
exists.  Records  of  pool  levels  are  not  maintained,  even  though  a park 
office  is  located  about  one  mile  away  from  the  dam. 

4.5  EVALUATION 


Maintenance  procedures  do  not  exist  at  present  due  to  the  transition 
of  ownership.  Although  the  hazard  category  is  low,  is  is  recommended 
that  a formal  surveillance  and  warning  system  be  established  to  be  used 
during  periods  of  prolonged  or  intensive  rainfall. 
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SECTION  5 - HYDROLOGY/ HYDRAULICS 


5.1  EVALUATION  OF  FEATURES 

A.  Design  Data 

The  hydrologic  and  hydraulic  analyses  available  from  the 
PennDER  files  for  Memorial  Lake  Dam  were  not  very  extensive.  Frequency 
curve,  unit  hydrograph,  or  flood  routings  were  not  available  in  the 
f lies. 


A review  of  the  design,  prepared  by  the  predecessor  to  PennDER, 
indicates  a "C"  value  of  4.0  for  the  spillway,  and  a corresponding  top- 
of-dam  discharge  of  9,960  cfs.  This  was  stated  to  be  1,420  cfs  per 
square  mile  or  3, 750  divided  by  the  square  root  of  a drainage  area  of 
7.0  square  miles.  It  was  stated  that  the  spillway  capacity  was  considered 
to  be  "ample". 

Computations  prepared  for  this  report  give  a top-of-dam  dis- 
charge of  only  7,300  cfs.  Apparently,  the  above  figure  of  9,960  cfs  is 
for  the  same  spillway  but  without  the  bridge  and  bridge-support  piers 
(see  Sheet  1 of  Appendix  C). 

B.  Experience  Data 

The  maximum  flood  for  this  dam  was  that  of  June  22,  1972,  when 
the  peak  inflow  was  about  3,300  cfs  (see  Sheet  2 of  Appendix  C).  The 
spillway  passed  that  flood  without  any  signs  of  distress. 

C.  Visual  Observations 

On  the  date  of  the  inspection,  no  conditions  were  observed 
that  would  indicate  that  the  appurtenant  structures  of  the  dam  could  not 
operate  satisfactorily  during  a flood  event,  until  the  dam  is  over- 
topped. It  should  be  noted  that  the  most  serious  problem  noted  during 
this  inspection,  was  the  apparently  poor  condition  of  the  Marquette  Lake 
Dam  one  mile  upstream.  The.  dam  is  33  feet  high  and  the  lake  holds 
20,000,000  gallons.  The  dam  is  old  and  the  embankment  has  many  large 
trees  growing  on  it. 

D.  Overtopping  Potential 

Memorial  Lake  Dam  has  a total  storage  capacity  of  2,575  acre- 
feet  and  an  overall  height  of  37  feet  above  streambed,  both  referenced 
to  the  top  of  the  dam.  These  dimensions  indicate  a size  classification 
of  "Intermediate".  The  hazard  classification  is  "Significant"  (see 
Section  3.1.E). 
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The  recommended  Spillway  Design  Flood  (SDF)  for  a dam  having 
the  above  classifications  is  one-half  of  the  Probable  Maximum  Flood 
(PMF)  to  the  PMF.  For  this  dam,  the  PMF  peak  inflow  is  18,500  cfs  (see 
Appendix  C for  HEC-1  inflow  computations). 

Comparison  of  the  estimated  PMF  peak  inflow  of  18,500  cfs  with 
the  estimated  spillway  discharge  capacity  of  7,300  cfs  indicates  that  a 
potential  for  overtopping  of  the  Memorial  Lake  Dam  exists. 

An  estimate  of  the  storage  effect  of  the  reservoir  and  routing 
of  the  computed  inflow  hydrograph  through  the  reservoir  shows  that  this 
dam  does  not  have  the  necessary  storage  available  to  pass  the  PMF  without 
overtopping.  The  spillway-reservoir  system  can  pass  a flood  event  equal 
to  46X  of  a PMF. 

Improving  the  embankment  by  raising  it  to  its  intended  design 
elevation  will  not  significantly  increase  the  capacity  of  the  spillway- 
reservoir  system. 

E.  Spillway  Adequacy 

The  intermediate  size  category  and  significant  hazard  category, 
in  accordance  with  the  Corps  of  Engineers  criteria  and  guidelines. 
Indicates  that  the  Spillway  Design  Flood  (SDF)  for  this  dam  should  be 
one-half  of  the  Probable  Maximum  Flood  (PMF)  to  the  PMF. 

The  calculations  show  that  the  spillway  discharge  capacity  and 
reservoir  storage  capacity  combine  to  handle  46X  of  the  PMF  (Refer  to 
Sheet  8 of  Appendix  C). 

Being  an  earth  embankment  dam,  it  is  judged  that  a breach  is 
likely  to  develop  when  the  depth  of  flow  over  the  crest  is  0.5  foot  or 
greater.  These  studies  also  indicate  that  the  depth  of  flow  over  the 
crest  of  the  embankment  due  to  one-half  PMF  is  less  than  0.5  foot.  On 
the  basis  of  this  information,  it  is  judged  that  a one-half  PMF  will 
cause  some  overtopping  of  the  embankment  but  not  enough  to  cause  a 
breach.  Based  on  this  information  and  because  the  hazard  classification 
of  the  da*^  is  significant,  the  spillway  capacity  is  considered  to  be 
inadequate,  but  not  seriously  inadequate. 

The  hydrologic  analysis  for  this  investigation  was  based  upon 
existing  conditions  of  the  watershed.  The  effects  of  future  development 
were  not  considered. 
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SECTION  6 - STRUCTURAL  STABILITY 
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6 . I EVALUATION  OF  STRUCTURAL  STABILITY 


A.  Visual  Observations 

1.  Embankment 

There  were  no  visual  Indications  of  undue  embankment 
stresses  or  sloughage.  The  slopes  appear  stable.  The  only  seepage 
detected  was  beyond  the  toe  near  the  right  stilling  basin  wall. 

2.  Appurtenant  Structures 

The  visual  Inspection  did  not  detect  any  structural 
instabilities  of  the  appurtenant  structures.  A small  amount  of  cracking 
of  the  stilling  basin  walls  and  some  concrete  deterioration  has  occurred, 
but  these  will  not  effect  the  structural  integrity  of  the  structures. 

The  further  undermining  of  the  end  of  the  stilling  basin  slab  should  be 
prevented  to  Insure  the  future  efficiency  of  the  stilling  basin. 

B.  Design  and  Construction  Data 

1.  Embankment 


Design  data  could  not  be  located  for  review.  The  con- 
struction drawings  show  an  embankment  section  with  adequate  slopes,  a 
rock  toe  drain  and  a cutoff  wall  anchored  in  the  rock  foundation. 

Records  do  not  indicate  a serious  seepage  problem  and  it  can  be  assumed 
that  the  fill  was  sufficiently  impervious  for  this  homogeneous  earthfill 
dam.  It  is  considered  that  the  embankment  is  structurally  adequate. 

2.  Appurtenant  Structures 

The  construction  drawings  show  a reinforced  control  tower 
founded  on  rock.  The  cast  iron  outlet  pipe  was  encased  in  concrete,  but 
seepage  collars  are  not  indicated  on  the  drawings.  The  concrete  ogee 
section  was  keyed  into  the  rock  and  sufficiently  reinforced.  The  abut- 
ment walls  and  the  walls  of  the  stilling  basin  are  shown  as  one  foot 
thick  walls  poured  against  rock  in  the  rock  cut  and  as  gravity  walls 
above  the  rock  cut.  The  gravity  walls  appear  to  be  adequate  with  dimen- 
sions of  one  foot  on  the  top  and  a base  of  .45  times  the  height.  The 
walls  against  the  rock,  placed  with  a slope  of  1H  to  12V,  are  not  anchored 
to  the  rock.  There  are  no  as-built  drawings  available  to  review  the 
actual  construction.  Photographs  indicate  that  the  shale  broke  up 
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easily  and  it  appears  that  very  little  vertical  cut  was  obtained  along 
the  walls.  Shale  is  an  easily  weathering  material.  The  lack  of  rock 
anchors  is  not  considered  good  construction  at  this  location. 


L 


Beyond  the  stilling  basin  is  a 28  feet  long,  8-inch  thick 
concrete  slab  with  no  cutoff  wall  at  the  end.  The  absence  of  a cutoff 
has  permitted  some  undermining  of  the  slab. 

C.  Operating  Records 

The  available  operating  records  are  limited  to  some  inspection 
reports.  The  main  problem  is  the  non-operable  condition  of  the  drawdown 
sluice  gate,  due  to  the  loosening  of  two  stem  guides.  The  gate  is  of 
the  unseating  pressure  type,  which  often  leaks. 

D.  Post  Construction  Changes 

Records  do  not  Indicate  any  modifications  to  the  dam  since  the 
construction  was  completed  in  June  1946. 

E.  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  1 and  it  is  considered  that 
the  static  stability  with  normal  safety  factors  is  sufficient  to  with- 
stand minor  earthquake  induced  dynamic  forces.  No  calculations  or 
studies  have  been  made  to  confirm  this. 
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SECTION  7 - ASSESSMENT  AND  RECOMMENDATIONS 


DAM  ASSESSMENT 


A.  Safety 


The  visual  inspection,  the  review  of  available  design  data  and 
the  operating  history  indicates  that  Memorial  Lake  Dam  has  been  designed 
in  accordance  with  acceptable  engineering  practice  and  is  in  good  condition. 

In  accordance  with  the  Corps  of  Engineers'  evaluation  guide- 
lines, the  spillway  capacity  is  Inadequate  for  passing  the  PMF  (Probable 
Maximum  Flood)  peak  inflow  without  overtopping  the  dam.  It  is,  however, 
capable  of  passing  46  percent  of  the  PMF  peak  inflow.  Because  the  dam 
is  not  a "High"  hazard  and  because  1/2  PMF  will  not  cause  failure,  the 
spillway  is  not  considered  to  be  seriously  inadequate. 

B.  Adequacy  of  Information 

The  information  available  for  review  is  considered  to  be 
adequate  to  make  a reasonable  assessment  of  the  project. 

C.  Urgency 

It  is  considered  that  the  recommended  suggestions  in  this 
section  should  be  Implemented  without  delay. 

D.  Necessity  for  Additional  Studies 

Additional  studies  are  not  required  at  this  time.  However, 
attention  should  be  given  to  the  recommendations  presented  below. 

7.2  RECOMMENDATIONS 

A.  Facilities 

In  order  to  assure  a continued  satisfactory  operation  of  these 
facilities  the  following  recommendations  are  made  for  implementation  by 
the  owner: 

1.  The  stem  on  the  drawdown  sluice  gate  should  be  repaired 
Immediately  to  facilitate  the  use  of  this  gate  during 
emergencies. 
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Riprap  of  sufficient  sise  should  be  placed  at  the  end  of 
the  spillway  slab  to  prevent  future  undermining  of  the 
slab. 


The  wet  area  adjacent  to  the  spillway  should  be  graded 
and  a tile  drain  should  be  installed.  The  drain  water 
should  be  visually  monitored  for  quantity  change  and 
for  turbidity. 


'eration  and  Maintenance  Procedures 


The  following  procedures  are  recommended  for  Implementation  by 


1.  The  drawdown  sluice  gate  should  be  operated  and  main' 
tained  on  a semi-annual  basis. 


Brush  on  the  slopes  should  be  removed  and  a maintenance 
schedule  for  control  of  weeds  on  the  embankment  slope 
should  be  established. 


A formal  surveillance  and  downstream  warning  system 
should  be  established  to  be  used  during  periods  of  high 
or  prolonged  precipitation. 


CHECK  LIST 


PHASE  I - VISUAL  INSPECTION  REPORT 


PA  DER  # 38-80 


NAME  OF  DAM  Memorial  Lake  Dam 
TYPE  OF  DAM  Earthfill 


NDI  NO.  PA-00  603 


HAZARD  CATEGORY  Low 


LOCATION  East  Hanover  TOWNSHIP  Lebanon COUNTY , PENNSYLVANIA 

INSPECTION  DATE  11-9-78  WEATHER  Sunny TEMPERATURE  55°  - 60* 

I NSPECTORS :H.  Jongsma  (Recorder)  OWNER'S  REPRESENTAT I V E ( s ) : 


A.  Bartlett 


R.  Steac 


Ron  Hamilton  (D.E.R.) 


Robert  Holden  (Park  Foreman) 


NORMAL  POOL  ELEVATION: 


430.0 


BREAST  ELEVATION:  438.0 

SPILLWAY  ELEVATION:  430.0 


AT  TIME  OF  INSPECTION: 

POOL  ELEVATION:  *30.0 


TAILWATER  ELEVATION:  40.3 


MAXIMUM  RECORDED  POOL  ELEVATION:  No  records. 


GENERAL  COMMENTS: 


Presently  owned  by  Military  Affairs,  Pa.  In  the  process  of  trans- 
ferring to  PennDER,  Bureau  of  Operations. 

No  surveillance  and  downstream  warning  system. 


rnmsHai 


B.  UNUSU 

BEYOND  TOE 


SmsmSSHBM 


None  detected . See  "G". 


OF  EMBANKMENT  OR 
ABUTMENT  SLOPES 


IGNMENT 
HORIZONTAL: 
VERTICAL: 


RAP  FAILU 


Good. 

Good,  a few  tenths  variation. 


& ABUTMENT  OR 
SPILLWAY 


Soft  spot  near  right  wall  of  stilling  basin. 


Upstream  - loose  small  stones  - some  weeds  and 
brush. 

Breast  - blacktop  and  concrete  railing. 
Downstream  - loose  small  stone-  some  weeds  & bru 
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NDI  NO.  PA 


6' 


VISUAL  INSPECTION 
OUTLET  WORKS 


OBSERVATIONS  AND  REMARKS 


I NT  KE  S U TU  E square  concrete  tower  at  upstream  side  of  dam. 


B.  OUTLET  STRUCTURE 


Concrete  headwall  and  wingwall. 


C.  OUTLET  CHANNEL 


Enters  downstream  channel  from  spillway  about  250 
feet  from  outlet  channel  in  good  condition. 


E.  EMERGENCY  GATE 


48-inch  unseated  gate,  leaking.  Gate  stem  bent  at 
several  places.  Stem  guide  torn  loose  from 
concrete.  Unoperable.  Operator  stand  operates  a 
weir  in  a separate  chamber. 


48-inch  gate  unoperable. 


. OPERATION  6 
CONTROL 


Gate  was  cracked  open  in  August,  1978. 
Weir  is  operable. 


G.  BRIDGE  (ACCESS 


( 
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VISUAL  INSPECTION 


Concrete  walls  unobstructed 


Crest  Condition 
Cracks 

Deter iorat ion 

Foundation 

Abutments 


Good,  except  some  spalling. 

None. 

Some  spalling. 

Not  observed. 

Some  deterioration  at  Joint  with  abutment  wall 


Lining 

Cracks 

Stilling  Basin 


Concrete  wails  and  slab. 

Some  cracking  & spalling,  no  structural  deficiency 
Good,  except  some  erosion  directly  downstream 
which  undermined  slab.  Probed  6 feet  at  one 
location. 


Footbridge  with  solid  concrete  parapets  and  two 
concrete  piers. 


EQUIPMENT 


None 


No  records 


NO  I NO.  PA-00  603 


VISUAL  INSPECTION 


OBSERVATIONS  AND  REMARKS 

INSTRUMENTATION 

None. 

Monumentation 

Observation  Wells 

None. 

Weirs 

None. 

Piezometers 

None. 

Staff  Gauge 

None. 

Other 

RESERVOIR 

Flat,  park.  Well  maintained  grass. 

Slopes 

Sedimentation 

Sedimentation  in  the  upper  part  of  lake  (Lake 
Marquette). 

Watershed 

Description 

Wooded  and  a small  (15  acre)  reservoir. 

DOWNSTREAM  CHANNEL 

Wide  and  flat.  2-arch  bridge  downstream. 

Damage  downstream  controlled  by  arch  on  1-81 
which  would  stop  a flood  wave. 

Cond i t ion 

Slopes 

Flat  until  bridge.  Wooded  beyond  the  road. 

Approximate 

Populat Ion 

Eight  in  Indiantown  Gap. 

No  additional  loss  of  life  expected  due  to 
presence  of  Interstate  Route  81. 

No . Homes 

2 in  Indiantown  Gap. 
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IMP 
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CHECK  LIST 
ENGINEERING  DATA 


PA  OER  4 38-80 


NDI  NO.  PA-00  603 


NAME  OF  DAM  MEMORIAL  LAKE  DAM 


REMARKS 


AS-BUILT  DRAWINGS 


Not  available,  except  construction  drawings. 
See  Appendix  F,  Plates  III  and  IV. 


REGIONAL  VICINITY  MAP  U.S.G.S.  Quadrangle  Indiantown  Gap,  PA 

See  Plate  II,  Appendix  F. 


CONSTRUCTION  HISTORY 


Designed  by  Gannett,  Fleming,  Corddry  & 
Carpenter,  Harrisburg,  Pa. 

Construction  started  June  1945  and  completed  in 
June  1946,  contractor  unknown. 


GENERAL  PLAN  OF  DAM  Appendix  F,  Plate  III. 


TYPICAL  SECTIONS 
OF  DAM 


Appendix  F,  Plate  IV. 


OUTLETS: 

PLAN 
DETAILS 
CONSTRAINTS 
DISCHARGE  RATINGS 


Appendix  F,  Plate  IV. 
Appendix  F,  Plate  IV. 
None . 

None . 


NO  I NO.  PA 


ENGINEERING  DATA 


ITEM 

REMARKS 

RAINFALL  & 

RESERVOIR  RECORDS 

None. 

DESIGN  REPORTS 

None,  except  report  on  application  for  permit 
to  construct  a dam  by  DER. 

The  designer  did  not  have  design  calculations. 

GEOLOGY  REPORTS 

None. 

DESIGN  COMPUTATIONS: 
HYDROLOGY  & 

HYDRAULICS 

DAM  STABILITY 

SEEPAGE  STUDIES 

None. 

MATERIALS  INVESTIGATIONS: 
BORING  RECORDS 
LABORATORY 

FIELD 

None. 

POST  CONSTRUCTION 

SURVEYS  OF  DAM 

Inspection  Reports  by  PennDER. 

BORROW  SOURCES 


Unknown 


NDI  NO.  PA-00  603 


ENGINEERING  DATA 


ITEM 

REMARKS 

MONITORING  SYSTEMS 

None. 

MODIFICATIONS 

Construction  of  bridge  across  spillway  included 
with  general  construction.  Cutoff  constructed 
higher  than  shown  on  plans  because  of  poor 
quality  of  fill.  Installed  blacktop  paving  and 
handrail  on  top  of  dam. 

HIGH  POOL  RECORDS 

Unknown. 

POST  CONSTRUCTION 
ENGINEERING  STUDIES 

6 REPORTS 

None . 

PRIOR  ACCIDENTS  OR 
FAILURE  OF  DAM 

Descript  ion: 

Reports: 

None. 

MAINTENANCE  £ 

OPERATION  RECORDS 

None. 

SPILLWAY  PLAN,  SECTIONS 
AND  DETAILS 

Appendix  F,  Plate  III. 

ENGINEERING  DATA 


REMARKS 


Appendix  F,  Plate  IV 


OPERATING  EQUIPMENT 
PLANS  S DETAILS 


CONSTRUCTION  RECORDS 


A few  progress  reports  by  PennDER 


Inspection  reports  by  PennDER.  Seepage  at  toe 
near  right  spillway  wall.  Poor  drainage  beyond 
toe.  Some  deterioration  of  concrete  of  bridge 
piers  and  spillway  wall.  Loosening  of  stem  guide 
of  48- inch  sluice  gate. 


PREVIOUS  INSPECTION 
REPORTS  & DEFICIENCIES 


MISCELLANEOUS 


B-5 


SUMMARY  DESCRIPTION 
OF 

FLOOD  HYDROGRAPH  PACKAGE  (HEC-1) 
DAM  SAFETY  VERSION 


The  hydrologic  and  hydraulic  evaluation  for  this  inspection  report 
has  employed  computer  techniques  using  the  Corps  of  Engineers  computer 
program  identified  as  the  Flood  Hydrograph  Package  (HEC-I)  Dam  Safety 
Version. 

The  program  has  been  designed  to  enable  the  user  to  perform  two 
basic  types  of  hydrologic  analyses:  (1)  the  evaluation  of  the  over- 
topping potential  of  the  dam,  and  (2)  the  capability  to  estimate  the 
downstream  hydrologic-hydraulic  consequences  resulting  from  assumed 
structural  failures  of  the  dam.  A brief  summary  of  the  computation 
procedures  typically  used  in  the  dam  overtopping  analysis  is  shown 
below. 


Development  of  an  inflow  hydrograph  to  the  reservoir. 

Routing  of  the  inflow  hydrograph (s)  through  the  reservoir  to 
determine  if  the  event (s)  analyzed  would  overtop  the  dam. 

- Routing  of  the  outflow  hydrograph (s)  of  the  reservoir  to 

desired  downstream  locations.  The  results  provide  the  peak 
discharge,  time  of  the  peak  discharge  and  maximum  stage  of 
each  routed  hydrograph  at  the  outlet  of  the  reach. 

The  output  data  provided  by  this  program  permits  the  comparison  of 
downstream  conditions  just  prior  to  a breach  failure  with  that  after  a 
breach  failure  and  the  determination  as  to  whether  or  not  there  is  a 
significant  increase  in  the  hazard  to  loss  of  life  as  a result  of  such  a 
failure. 

The  results  of  the  studies  conducted  for  this  report  are  presented 
in  Section  5. 

For  detailed  information  regarding  this  program  refer  to  the  Users 
Manual  for  the  Flood  Hydrograph  Package  (HEC-1)  Dam  Safety  Version 
prepared  by  the  Hydrologic  Engineering  Center,  U.  S.  Army  Corps  of 
Engineers,  Davis,  California. 


CHECKED  BY 


ll-ZS-1 


— ^ f / 

./-nr 


5f.C> 


1 -*-  3^'  — ?-  **- 3f.o'  -r- 


J- - 3 r.# 

A//  f'  /sr'<rf'0*rs  /a 

A/</  30  r f*r  rf.z/. 


- 3C>  ~ 

/-  - 3&.a 


f^/oh/ 


/ = 70 


,%.  / V~T7 

Q)  -?.8*?Z8«($  / 

- / c~2,8  A = 6,  o' 

' 3/^  / , 

<D  ^«5Vx  fe)  ; / P^Of*  *A  As*/ 

~ a^x/ 

(D  =?.#  *3Z3x(<>)  ' 

- /^7v 

7-4/*/  r Pftf  ? C.{f  s lA^0>  6,000  0-As 

fo*;  /?2  */  </**,) 

Q - C a-pTjA  0^0.6  jj  - J„<r  f 3>.is^  4,75- 

0 £,  3 f. # x (&J+.?  xff-^^J  = 24h*A0  ->A 

® = 0.6*6,rx  36  x (6^,3x  =•  c^> 

© = 0**x  6*rx35'x(6M-.?lKMr7?)'/'z~  - Z.Jf-06 

To/*/  ^ 7,306  c ^ 


: U 


aiiugrr  A 7**  **7  ar*/*. 

COMPUTED  BY 7? S -f 


- JTJP  /Ya , frf  ? 

PATB-//^  4**  - r7<?  CHECKED  BY  J JVJr 


4/  Uf&f  f S'*?  ^ fa . if  rlv /***/•  7+'rt*s>sr  Z^x  *~r,  * 

j c7a  rts*?  S ***<  J -fZrst-  f/eZt &/  ' * f*<r+c  ax  cS 

| 1 j £-ax^ScS  ta +r  Jltr7S~  22  / fy 

L ! **xsa  =-  '5~z  7 £ <r,  *~rS 

G 66,  rro<?  c-£s  * \ ’ : 


\h-„zs7(j-±)£  +ZK± 

x 

^ -faY *(°'0/r)  * 1*7 


&) 


; *x  *r  ^ 

6^JJ 


__r  *J*7X  O.G00  z.  zjrxTJ?  . o.&l&fi  I 
L &.zro  J 

- Co.OfJ?  + O.otffrz)  y''*’ = 

\ , / -i/^r  = //,7 


•&-  / 
Q - V A s///7<  JTkC^)  =.  /*■  7 c // 

i 

£/*<*  /i"V  *•*/. 


f 4/f  c/?+~r  fs'/s*  <af*4f/*r  <z?s*S'*  — '~7.  £ J 

fj  -f^'Qy ) **  **700  _ 5^^  <-/> 

^37/  " ' 

*7^  3,3a  0 Ssf/#!*/ 

A ^ /-/&/■  K/Jr'/r7 

iJ’$'~'  S'l^Z)  C'JZ;  <?  x f~<?  >7  f s'  7 'fs-r-f 

f- 4 xx^  4 y **rj  +**’<*'  *97  -Z~t*  ffrxa  ~<S*£ 

J - faa/  ST-  faaf  -7 

J f o iS'f'S  C,  a f'so’/’ 

<* f?  ^ f XX  a ' ef+fca/, 

fa*/  <?YstS*//a*<  J 02. 

roz-  9 S ^ ^ ^/, 

^ = 'JZ/jr-  K-  O.r  (z  x-~st) 


MILL  I Nu, 


a = tz-r-  9r 

Till 

- Z7^/t  ^ 

1 : 

' - 
37  *•  0.02-  V 

.,v  ^-7 

r ~ 0.  0*^  " 

. 

/*  ?Orzr  j 

y * -~r 

&-  VA  - 30.1? 

.DATI  J.U£ 
.BAYS 

moML 


PtOHCT._Q54.7P 


JJM.'jqM 


jjffimtfy  dAPtarf 


i a/r»«//  dornS 


~Kc  O A cAifon  k/itdr^ 


pry™* ) 


(/or  a<£ 


Ektobon 
50 ? 
5/0 


336 

/of  2.  ; 

200/n 

43/6 

7/i?o 

tom 

/Sbtol 
20  U5 
21924 


| | 

. 1 

tor 

CMKD.  tT OATI «j_.  , 

suffer. t._, x-MEMeACiA—LAAe.. 


MKMKT.i^.An 


S/arl  CLASS itiCArioN 

MAt!M<S*A  SroAACe  - If  7f  AtAl'flff 
i M4X(/tt  OtA  HBIC~Hr  * i i7 
■_iL.  _ j&lassjfjx  a r/w  as  JHrx  am  e o *af€ 

j i j p , ' . I i r i ; : i 

( * t-  ’ 1 1 ' i i 1 i i 

HAtAAD  C L4S$  / FfC  A FNN 

NO  HO  I/Sf3  AAe  1 NBA  A T»e  DO  Ws  TAB  Am 


tNAHHcd  Ber*,ee/v  rne\  oa<m  a/^o  rue 
BMBANxV* Ifw  oft  /A/reAsrAre  hion^y 
Ttttr  oAfSse}  r^e  sr/ief**; j Hoiv^e/z,  coA/sweMsce 
ec.o/yoM/t  loss  , use  * s t c.h(pi  tA*r  " 


RLC  ON\fA  ENDS  0 Sf>/LU*SA/  DBS  ION  FLOOD 

THB  A&ooe  dLAffteiC\AF/ONS  INOiOAre  (sse 
\oe  AN  1 SOF  BQPAL  to  \oNB  ’HALF  oe  F//B  PS*IF 

LLUrt  mi  iftttej  . ! L LL-i  .U-iU--. t 


SMIIT  MO- 

noma.Jlf.A3ji 


Vt~£k£„..**nUJt/?J  UftOU  ASSOCIATE 

CHICO,  tr OATI 1 ' 

scwjkt.  * . fo£M.#AMA~  -JL.AJtf. 


net -I  i 04  r* 


DfrAlttACf  AAfA  ' > 7.*  /*)/. 

4 MfMJAMjd  LAKE  2../  5<?./V/i 

/H<4rtG(/€T/*f  ^/T*'  Si/BAAeA  : SB. /hi. 


5(/S  6H/6  HAMA  BASIN  AectOAt\  IS~6 
. ! Cp  * o. ?tr  | . ! . . 


i"  l w ' ; I f 

, rt^AQverrri  sv&AAfA 

i LOA/cesr  i^Are*  zeH/ASt 

| L TO  CfH/AO/o  ! 


n •!  tr  ( L *ie„)  '3 

p>  1 3.  9,9 


3. Si,  Ait. 
2 . OS'  /*»/.! 


MiMOAfAL  1 S VBA  ASA 

LoAfCGsr  ^Af€Ac\otyAfe  ~ 2.1  /*»/. 

4.  r<?  <;  en rtoiO ! 5 /.os  /*»/. 


Tr  ? Cr  4mI'’ 

r„  . i.  95- 

1 I 

I 

A A IMP  All  (HMR+35) 

j INDB  k 8 2.3. 2. 1 " 


//VC  AUABNTAl  AAtHFALc 


• I V 


. /${•-?- DATlV*?//f 

<0.  W Mil 


A149.Q 


A/fC  *l  p*M 


MAKQverre . 


plan i* ere t tea  aafas  ( pao*  Qvao  speet) 
Euer:  so 9 ' ic.i '3  Ac*rs 
fXO  *■  30.3  Ac*es 
'zet.o  sr**4ce  iiet'Af*#  . j 

, » fo»  - (sroAAce  \*j/a*£a) | 

! • 4f7.»  ; • . . 


/WfA*<M/4  4 L4X€ 


pl  a AftM  ere  a ep,  Ate  AS  (pa**  <b 
srnev  : 430  -**  *?  AcAt's 

440  - rfc**-* 

FM#  stop.  Ate  £ Li  *A  r/ar/ 

iteu.t  430-  ( STOAAC-i 

F 


*3/ Ate*) 


4*4 LYS  IS 


INFIOM  HY1R06RAPH  - SUB  AREA  TO  MARQUETTE  LAKE 
* 4*8 7.9 
113  123  132  143  . v* 


RESERVOIR  R0UTIN6~-~THRU  MARQUETTE  LAKE 

*• . *«^*  l 


INFLOW  HYBROGRAPH  - SUBAREA  BELOV  MARQUETT  LAKE  TO  MEMORIAL  LAKE 


COMBINE- HYHtOORAPHS'AT'HEMORIAL'LAKE 


RESERVOIR  ROUTING  - MEMORIAL  LAKE 


‘ * 1480  ' . -1 

10  431  432  434  434  434.5  437.5  438  440 

0 407  TI151  ~3H4  5982  4744 — 4910 7305 — B709 


OTSEQUENCE  OF  STREAM  NETVORK  CALCULATIONS 


RUNOFF  HYBROGRAPH  AT 

ROUTE  HYBR06RAPH  TO 

ROUTE  HYBR06RAPH  TO 
RUNOFF  HYBR06RAFH  AT 
COMBINE  2 HYBR06RAPNS  A' 
ROUTE  HYBROGRAPH  TO 


Vt 


f t>‘ 


UT/'.:,v..  . • . TirtPfo 

•?'*  - ; •'  t > • 

,v..t  •’  : ' v. 


NENORIAt  LAKE  DAN  Ittl  INDIANTOUN  MM 
EAST  HANOVER  TIM..  LEBANON  COUNTT 
IDF  •PAOOAOJTTA'  DER'  4 38*80  ~r-*r-r 


- I*.  , »* 


; v U j,  . .* 

T >• A *'• 


JOB  SPECIFICATION 

NO  NHR'*~lMIN“ri*Arfc*  IHR  *~ININ~NETRC  IPLT — IPR1  NSTAN' 

300  015  0 0 0 0 OH  0 

JOPER  NUT  LKOPT  TRACE 

“0— : 0 o — : — — 


. . . V : 3 

• ' • ? ; 
1 


» * 


-.(■  ■ 


'MULTI-PLAN  ANALYSES  TO  BE  PERFORMED' 
NPLAN*  1 NRTIO*  9 LRTIO*  1 


RTIOS*  1.00  ,90  > .80  ,70  .00  ,50  .40  .30  .15 


> ■; 


: ■!  ; s’-'-V 


■ « " 


.»  . 

>•'  * 


\ N»-'  • • 


9 * W 


*>  %* 


L •• 

I* 


mmmt 


ttmum 


tUMtttt 


■ mmttu 


■ v 

• % » \>  i < . u • 

P >\v,'  • hy\  ■ 


SUB-AREA  RUNOFF  COMPUTATION 


* 1 


> 


• INFLOU  HYBR06RAPH  - SUB  AREA  TO  NAROUETTE  LAKE  i ' •'  ' >’ 

.ISTAO  ICOMP  1EC0N  ITAPE  JPLT  JPRT  INANE  ISTA6E  1AUT0 

To  . »■  ■ 


T7 


‘0  > -o'7'-  o 0.  ' ; . 0 ( • 1 .V, 


* * 


u 


NYPROGRAPN  DATA 

T IWG  TARE*  SNAP  TRSDA  TRSPC  ~ RATIO  ISNOU  ~ISANE — LOCAL — : — : 

1 1 5.80  0.00  7,90  0.00  0.000  0 . 0 0 * * 


-1  . 1 


r ' 

fRSTCCOHPUTEBBf  THE*  PROGRAN'IS^TOOO 

P • X 

I * 


"PRECIP  DATA 


SREE  PNS  R6  Rl?  R24  R48  R72  R96 

0.00  23.20  113.00  123.00  132.00  143.00  0.00  0.00 


„ . , 


LOSS  DATA 


--  - ^ I'nl  n 

I -if-  LR0PT  STRKR  DLTKR  RTIOL  ERAIN  STRKS  RTIOK  STRTL  CNSTL  ALSKY~'RTIHP 

I*  ■'  0 0.00  0.00  1.00  vO.OO  0,00  1.00  1,00  .05  0.00  ’ 0.00 


% ‘ v>- 


TP»  3.99  . CP»  .85  NTA«  0 


~UNir  HYDROGRAPH  DATA 


8 • 


'RECESSION  DATA 


STRTQ*  v -1,50  QRCSN*  -.05  RTIOR=  2.00 


Um*  TIT'  UNIT'HTDROGRAPH  34  END-OF-PERIOD  ORDINATES."LAG=  -3,94  HOURSrCP*  .81~VOL=  1.00 — 

> { » / ‘ ■ 21‘  ‘ *00*  ' • »’ 214,  287.'  355.  ' 419.  . . 480.  •S34..,>  590.  - 

• 040.  687.  731.  765.  *•  783  , 788  , 781.  • 765  . 747.  ■'  7it. 


V»i' 


600.  687.  1 731.  745.  - 783, 

”677.  637,  * 590, "536.-“ 471 

W*  68  . 51.  38,  28. 


788.  781,  • 765. 
384.  291.  ‘ 217.' 
21.  • 


742. 
163  r 


:■<  . • . - 0 : — -END-OF-PERIOD  FLOU  - 

V-  % 1 ’ “••O  **W  ««•  RAW  EXCS  LOSS  CONP  0 HO. DA  NR.HN  PERIOD  RAIN  , EXCS 


“ — -END-OF-PERIOD  FLOU  — 


713.  ; 

i2ir 


LOSS  CONP  8 


1 

II 

! -r 


« » 


4 ; . 1 

i ....  » , - 

' 1 *,  ^ 


1 --V:  ~ 


SUN  26.54  24.13  2.41  363764. 

< 674, l(  613.K  61.1(10300.65) 


• r* ,v 


RESERVOIR  ROUTING  - THRU  MARQUETTE  LAKE 

I8TAQ  I COMP  IECON  ITAPE  JPLT  JPRT  INANE  ISTAGE  IAUTO 


NSTPS  NSTOL  * LA6  AMSKK  X TSK  STORA  ISPRAT 
1 0 0~0.000~  0.000 “ 0.000 62. -1 


. ‘ PERK  OUTFLOW  IS 

5304.  AT  TINE 

43.50  HOURS  , 

> 

V • 

' i ' 

* * ' ' 

| 

* ,V  PEAK  OUTFION  IS 

3»75.  AT  TINE 

43.90  HOURS  ' 

< 

• 

ttmtmt 


mumu 


ISTM  ICOMP  IEC0H  ITAPE  JPLT  JPRT  I NAME  ISTAGE  IAUT0 


IS  SECTION  COORDINATES — STA»ELEV.STA»ELEV--ETC 

0.00  480,00  120,00  460.00  230.00  457.00  235.00  454.00 

».00~«r.00~300.00-460.00  1550,00~480.00 


91508,  111944 


QL0SS  CIOSS  AUG 

ROUTING  DATA 
IRES  I SAME 

IOPT  IPMP 

LSTR 

0.0  . O.OOv  • 0.00  < 

, 1 

0 

0 0 

■ V, 

0 

NSTPS  NSTDL  ■*. 

LAG 

AMSKK 

X TSK  STORA 

ISPRAT 

. i 0 ' 

0 

0.000 

o.ooo  “o.ooo — or 

o 

mttmit 


tttttttttt 


nmmtt 


mmtm 


tutumt 


'V  .v*.  ■*  . ' v'  ''  . l.  • . 

, >;.#*  '■  **  V *«  • Sv  *. 

’ i ■ '\.j.  ' s 

~U^“‘ 1 ' ' ' - — 


■"SUB-AREA  RUNOFF  COMPUTATION 


INFLOW  HYDR06RAPH  - SUBAREA  BELOW  MARQUETT  LAK 
“ISTAO  ICOMP  IECON  ‘ "ITAPE  JPLT  “ JPRT  I NAME  ~ISTAGE  IAUTO" 

• 4 ['■■■•  0 0 0 0 0 1 0 0 


,r.v  • ~ j HYBR0GRAPH  BA 

> v V.  ' : V ' , ■ IHTD6  IUH6  .TAREA  SNAP  . TRSDA  TRS 

i ' 1 2,10  0.00  7.90  0. 

•.  ".“y  .....  — ■ .<  ■ » i iii  


HYBROGRAPH  DATA — 


TRSPC  RATIO  ISNOU  I SAME  LOCAL 


0.00  0.000 


T j.  ■ 


; ' »'  • ••  • PRECIP  DATA  , 

_7 ' SPfE  PMS  R6  R12  R24  R48  R72  R9A 

0.00  23.20  113»OOT~123.0O  132.00  143.00~ — 0.00 0,00~ 

\ '"I  *•  TRSPC  COMPUTED  IT  THE  PR06RAN  IS  .800  .,$K  vi*'+  - .» 


1 • « i V,  . 
'•  ■ J . 


' v ; * • , 

'<  i‘  i t ■ 


LOSS  DATA 

LROPT  STRKR  DLTKR  RTIOL  ERA1N  STRKS  RTIOK  STRTL  CNSTL  ALSMX  RTIMP 
0 0.00  0.00  1.00  0.00  0.00  1.00  1.00  . 05  0.00  0.00 


1 v 


UNIT  HYDROGRAPH  DATA 
TP*  2.85  CP*  .85  NTA*  0 


* ’ 1 

\ ’ . . 

* 7 

RECESSION  DATA 

STRTO*  -1.50  ORCSN*  -.05 

RTIOR*  2.00 

— — — 

J*  , > y *. 

• *•  . ••  L 7 T 

I ' UNIT  HYDROGRAPH  26  END-OF-PERIOD  ORDINATES,  LAG*  2.82  HOURS,  CP*  .81.  VOL*  1.00 

57,  106,  156.  203.  247.  287.  324.  * 358.  385. 

s Q 

3tB«  Jyt. 

• 80.  54. 

389.  372. 

37.  25. 

348.  319. 

17.  12. 

282  . 232.  170.  117. 

N . 

0 

HO, DA  HR.HN  PERIOD 

RAIN  CXCS  LOSS 

END-OF-PERIOD  FLOU  ~ 
COMP  0 MO. DA 

HR.HN  PERIOD  RAIN  EXCS  LOSS 

COMP  0 

N < V'  r ' •» 

• . . V v. 

' • > 

i 

, SUN  26.54  24.13  2.41 

( 674.11  613.X  61.X 

131653. 

3728.00) 

:*  1 ; v ' 

■ ••  (.••••  ' • : 

• t 

«J  * . 

1 . ■ • 

•'  7.  . 

•;  « ,,  4 ' t 

> * 

itttttmt 

mmtm 

mmtm 

“ tttttttttt  tttttttttt 

COMBINE  HYDROGRAPHS 

. . * , 

% 

. • 

COMBINE  HYDROGRAPHS  AT  MEMORIAL  LAKE 
ISTAO  ICOMP  IECON  ITAPE  JPLT 

JPRT  INANE  ISTAGE  IAUTO 

*,* 

> 7 > ' 

m 

* • * 

, . s r 

* * v . 

‘ N , ( ' 

■y  0 0 0 

0 "“lT'~0  0 “ 

' '•  . "i  • 

* ;v.  . : 

# 

: c mmrnt 

M 

mmtm 

tttttttttt 

. tttttttttt  tttttttttt 

•#  • » 

> , 


RESERVOIR  R0UT1N6  - MEMORIAL  LAKE 


mmtm 


RESERVOIR  ROUTING 


MEMORIAL  LAKE 

STA0~ICOHP~IECON  ITAPE  JPLT  JPRT- 1NANE~IS7AGE  IAUTO 


C AHSKK  X ' TSK  STORl 
0 0.000  0.000  0.000  1660 


PEAK  OUTFLOM  IS  1M52.  AT  TINE  A3.25  HOURS 


>'M  ttuuttu 


tttuttttt 


um«m 


ttttuuu  ' tumttit 


RATIOS  APPLIED  TO  ftOWS 

OPERATION  STATION  AREA  PLAN  RATIO  I RATIO  2 RATIO  3 RATIO  A RATIO  5 RATIO  A RATIO  7 RATIO  8 RATIO  9 


HYDROGRAPH' AT  T 3.80  1 13317.  . 11985.  10454.  9322.  7990. 4459. 5327. — 3995, 1998. 

( 13.02)  ( 377. 10) ( 339.39X  301. ABH  263.97  X 224.24) < 188.33X  150.84) ( 113.13X  34.34) 

* • * * 

ROUTErTU—  2~~  3.80  1 — 13309.  11974.  10458,  -’"9782. 7957.  — 4429. — 3304  “ 3975. 1985. 

'v  * i5*M)  < 374.88X  339.I3X  301.79X ; 242.83X  225.32X  187.70X  150.19X  112.57  X 54.22) 


( 15.02)  '•«  { 374.19X  338.38  X 301.12X  242.94X  225.44X  187.7AX  150.24) ( U2.35X  34.14) 

HTDROGRAPIT  AT  ATT*  MO  ' 1 3740  . 5191.  “ 4414.  “ 4037.  — 3441. 2884, 2307. 1730. 845. 

• l ' y , : * ; . * 143.33X  144.99X  130.44X  U4.33X  98.00  X 81.44  X 4S.33  X 49.00X  24.50) 

I . :v  *"■  'v 

TTOHIINET  3 7.90  1 18493,  14443.  14497,  ~ 12855.“*  11024. 9148,' — 7341. — 5491. — — 27.15. 

( 20,44)  ( 523.72X  471.29  X 414, 14  X 344.00  X 312.1AX  259.42  X 207.84X  155.47  X 77.43) 


( 20.44)  ( 518, 74  X 445.87)1  410.99X  357.27X  300, 10  X 231.27X  191.12X  143.34  X 49.87) 

SUHNART  OF  DAN  SAFETY  ANALYSIS ‘ 


INITIAL  VALUE"— SPILLWAY  CREST TOP  OF  DAN r — 

ELEVATION  508,98  " ' ...  509.00  V • ‘,518.00  ' 'V 


' ■'  7 

% • .HP  ' 


Lr " 


•).• 

- V . . 


RATIO NAXINUN NAXINUN 

’ OF  RESERVOIR  DEPTH 

PNF  U.S.ELEV  OVER  DAN 


‘318,07  • 
517.30 
514.49 
“515,43“ 

514.70 

513.70 

*511,98' 


DURATION TINE  OF  '.“TINE  OF 

OVER  TOP  NAX  OUTFLOW  , FAILURE 


2/0,  119/6.  2.50  43.25  . 0.00 

260.  „ 

1063B, 

, 1,00 

, 43,73 

.•  0.00 

239, 

9282, 

; *■'  0,00  . 

43.50 

V-*  0.00 

218, 

7957, 

' 0,00 

43.25 

0.00 

194,  . 

4429. 

0,00 

— 43.50“ 

“0.00 

174, 

5304. 

0,00 

43.50 

.0.00 

152, 

3975. 

0.00 

43.50 

0,00 

114, 

1983, 

1 0,00“ 

I 43,50“ 

,■  0,00 

™ W.AN1' STATION  ““  3 

» • * 

NAXINUN  NAXINUN  TJNF 

'«***•«•  rkWNMMM  , tfIDUiin  MWVOtl 


.v  • •' 

>'  1 ' 

< I 1 


RATIO — ^ HAXIMUH  “ 
OF  - > RESERVOIR 
PHF  ' U.S.ELEV 


MAXIMUM- T~  MAXIMUM  MAXIMUM  “*  DURATION  — TINE  OF  — TIRE  OF" 

^TH  STORAGE  OUTFLOW  OVERTOP  MAX  OUTFLOW  FAILURE 

•OVER  DAN  AC-FT  v CFS  ' HOURS  HOURS  HOURS 


I r'V‘  ■ 


518.84 

518.45 

"518.07" 

517.30 

514.49 

'515.43' 

514.70 

513.70 
'511.98' 


■ 0.00 

239. 

9282 

0.00 

218. 

7957 

0.00" 

, ,196.*“ 

“6629 

0.00 

174.  i 

5304 

0.00 

152. 

3975 

0.00" 

..  1 

“r^“U4. 

“1985 

43.25 

43.25 

743.25" 

43.50 

43.25 

43.50" 

43.50 

43.50 

~43.50" 


PLANT 


‘STATION* 


-O 


MAXIMUM  MAXIMUM  TINE 
‘RATIO~FLOW»CFS  ~ STAGEiFT — HOURS* 


13285. 
11957." 
10434. 
9284. 
“7961." 
• 4431. 

5304. 

""3974r 

1983. 


.70 

.40“ 
.50  v. 


PLAN  1 


SPILLWAY  CREST 

430.00 — 

1479. 

0. 


TOP  OF  DAN 

437,90'" 

2561. 

7226. 


.*  t 


ova* lorPiA*  A*4t~rs/s 
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INFLOU  HYDROGRAPH  - SUB  AREA  TO  MARQUETTE  LAKE 
ISTAQ  ICOMP  IECON  ITAPE  JPLT  JPRT  INAME  ISTAGE  IAUTO 
1 0 0 0 0 0 I 0 O' 


HYDROGRAPH  DATA 

“IHYDG  IUHG  TAREA~SNAP  TRSDATTRSPC  RATIO  ISN0U“ISAHE  LOCAL' 
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RESERVOIR  ROUTING  - THRU  NAROUETTE  LAKE 
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ROUTING  DATA 

OLOSS  CLOSS  AVG  IRES  ISANE  IOPT  IPNP 


ON(l)  QN<2)  0NI3)  ELNVT  ELNAX  RLNTH  SEl 
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CROSS  SECTION  COORDI NATES— STA . ELEV  r STA . ELEV — E TC 
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• * IHYDO  IUH6  TAREA  > SNAP  TRSDA  ; TRSPC  RATIO  ISNOW  ISAHE  LOCAL 

» 1 1 2.10  0.00  ' 7.90  0.00  0.000  0 ' 0 ‘ 0 


PRECIP  DATA 
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COMBINE  HYDROGRAPHS  AT  MEMORIAL  LAKE 

ISTAO  ICOHP  IECON  ITAPE  JPLT  • JPRT  . INANE  ISTAGE  IAUTO 


:v**VV  '*•■  tttmmt 


mmmt 


mmmt 


Hydrograph  routing 
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RESERVOIR  ROUTING  - MEMORIAL  LAKE 
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■.'•  '*4  -v‘  • 1*  • 0 0 ‘ 0 0,  . I-'"  0 ,i  0 

ROUTING  DATA 
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RESERVOIR  ROUTING  - MEMORIAL  LAKE 
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PtAK  FLOW  AMP  STORAGE  (END  OF  PERIOD)  SUHNART  FOR  MULTIPLE  PLAN-RATIO  ECONOMIC  CONFUTATIONS 
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TFLOUS  IN  CUBIC  FEET  PER  SECOND  (CUBIC  METERS  PER  SECOND) — 
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RATIOS  APPLIED  TO  FLOWS 

OPERATION  STATION  AREA  PLAN  RATIO  I RATIO  2 RATIO  3 RATIO  4 RATIO  5 RATIO  A RATIO  7 RATIO  8 RATIO 
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( 15.02) 


.50 

• i40“ 

* . \ * 

■^730  , 

t 

vi  ol.1 

Sjiv* 

3995. 

“1998. 

188.55) ( 
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"SUMMARY  OF  dam  safety  analysis 


INITIAL  VALUE  SPILLWAY  CREST 
,508.98  . 509.00 


ELEVATION 

STORAGE 


)TI0  MAXIMUM  MAXIMUM MAXIMUM  MAXIMUM  DURATION TINE  OF TINE  OF 

OF  RESERVOIR  DEPTH  'STORAGE  OUTFLOW  OVERTOP  MAX  OUTFLOW  ! FAILURE 
W W.S.ELEV  OVER  DAN  AC-FT  CFS  HOURS  HOURS  HOURS 
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MTIO MAXIMUM MAXIMUM — MAXIMUM  ~ MAXIMUM 

OF  RESERVOIR  ' PERTH  STORAGE  OUTFLOW 

PNF  H.S.ELEV  OVER  DAN  AC-FT  CFS 


DURATION — TINE  OF TINE  OF 

OVER  TOP  HAX  OUTFLOW  FAILURE 
HOURS  NOWS  HOURS 


STATION 


NAXINUN  MAXIMUM  TINE 

iTIO — FLOW  i CFS — STAOE.n HOURS 


0 13285.  464.1  43.25 

0 11957  »”*  463.8  43.25 

O 10634.  463.5  43.50 

0 9286.  463.1  43.50 

<T~  7961.  462. A 43.50' 

0031.  462.2  , 43.50 

10  '.  5306..  ‘ 461.6  43.50 

ID  t 3974. 461 .0  43.50 

.5  1983.  459.7  43.50 

SUNNARY  OF  DAN  SAFETY  ANALYSIS 


INITIAL  VALUE 
ELEVATION  430.01 

STORAGE  - ‘ 1680. 
OUTFLOW  3. 


SPILLWAY  CREST  TOP  OF  DAN 
430.00  ^ 438 . 00 " 

1479.  ’ 2575. 


RATIO  NAXINUN  NAXINUN  NAXINUN 

~0F RESERVOIR DEPTH  STORAGE 

PNF  H.S.ELEV  OVER  DAN  AC-FT 


MAXIMUM  ' PURATION  TINE  OF  TINE  OF 
OUTFLOW — OVER  TOP — MAX  OUTFLOW  FAILURE — 

CFS  HOURS  HOURS  HOURS 


FLOOD  HYDROGRAPH  PACKAGE  (HEM) 
DAN  SAFETY  VERSION  JULY  1978 
— LAST  MODIFICATION  21  AUG  78 
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GEOLOGIC  REPORT 


Bedrock  - Dam  and  Reservoir 


Formation  Name:  Martinsburg  Formation 


Lithology:  The  Martinsburg  Formation  here  is  a medium  to  dark  gray 
shale  with  some  siltstone  interbeds.  It  weathers  to  splintery 
fragments,  light  gray  to  olive  gray  in  color. 


The  bedrock  here  is  tightly  folded  and  faulted.  The  overall  strike 
of  the  beds  is  about  N50°E,  nearly  parallel  to  the  dam  axis.  This 
area  has  not  been  "lapped  in  detail,  therefore,  it  is  not  known 
whether  any  faults  exist  in  the  immediate  area  of  the  dam. 


Air  Photo  fracture  traces  trend  N80°W,  N30#W  and  N30°E 


Overburden 


No  coring  information  is  available  for  this  dam.  Overburden  probably 
consisted  of  weathered  shale  and  some  alluvium.  The  Martinsburg 
Formation  is  usually  not  deeply  weathered  in  this  area. 


The  Martinsburg  shale  is  an  essentially  impermeable  rock  and  ground 
water  movement  is  along  secondary  fractures,  joints  and  cleavage. 
The  upper  weathered  zone  is  usually  quite  permeable,  and  in  the 
unweathered  shale  major  fracture  zones  can  also  be  quite  permeable. 


The  plans  for  this  dam  called  for  a cutoff  trench  and  wall,  placed 
at  least  three  feet  into  fresh  rock.  Inspection  reports  confirm 
that  the  trench  was  dug  into  fresh  rock.  Inspections  after  completion 
indicate  some  leakage,  apparently  through  the  rock.  This  is  possible, 
due  to  the  N30°W  fractures  in  the  area  of  the  dam.  Continued 
seepage  along  these  fractures  is  not  likely  to  increase  in  volume 
or  decompose  the  minerals  of  the  rock. 


GEOLOGIC  MAP  - Memorial  Lake  Dam 
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